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(57) Abstract 

An alarm for detecting radiation and/or 
pollutants such as smoke, carbon monoxide or 
the tike. The alarm is arranged to interconnect 
between a light fitting and a light source such 
as a bulb. The alarm may be powered by the 
ligtit fitting when d)e light fitting is energised 
and may be powered by a battery when the 
light fitting is de-enexgised. The alarm has 
control means responsive to the energising 
and de-energising of the light fitting a preset 
number of times over a preset time period to 
apply a reset signal to die alarm thereby to reset 
the alarm in the event of accidental triggering 
diereof. 
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Alarm 

The presmt invention relates to an alarm and particularly, but not exclusively, to an alarm 
for detecting radiation and/or air pollutants such as smoke, carbon monoxide, radon and the 
like. 

5 One disadvantage associated with existing alarms is that they normaUy require fixing, using 
screws or the like, to the ceiling of a room and th^e is a tendency for users to put off the 
efifort of doing this, sometimes with disastrous consequraces. 

A further disadvantage is that since such alarms are normally fitted to room ceilings, if the 
alarm is tripped accidentally the alami can only be reset by actuating a reset switch which 
10 is actually on the alarm and is th^fore difficult to access. A result of this is that there is a 
tendency for users to remove batteries fiom alarms which are accidentally tripped relatively 
firequmtly, again sometimes with disastrous results. 

The present invention seeks to provide an improved alarm. 

Accordingly, tfarare is provided an alarm for detecting radiation and/or air pollutants such as 
1 5 smoke, carbon monoxide or tiie like, the alarm having: 

detection means; 

first means for cormection to a light fitting; 
second means for connection to a light source; and 

electrical cormection means for coimecting said first means and said second means to enable 
20 said light source to be powered firom said light fitting. 

1 
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The present invention also provides an alann for detecting radiation and/or airpoUutants such 
as smoke, caibon monoxide or the like, connectable in a lighting circuit and having control 
means responsive to the mergising and de-energising of said lighting circuit apreset numb^ 
of times over a preset time period to apply a reset signal to said alarm thereby to reset said 
alarm in tiie event of an accidental triggering thereof. 

The present invention also provides an alann system for a building for detecting radiation 
and/or air pollutants such as smoke, caibon monoxide or the like, said system cornprising: 

a plurality of alamis, each alarm being connectable in a lighting circuit; and 

means for enabling each said alarm to communicate with die other alarmi? in said syst^n 
thereby to allow testing, resetting and/or triggering of each alami in response to testing, 
resetting and/or triggering of only one of said alarms. 

The present invention further provides an alarm for detecting radiation and/or air pollutants 
such as smoke, carbon monoxide or die like, the alarm having: 

detection means; 

first means for connection to a socket of a power circuit; 
second means for connection to an electrical appliance; and 

electrical connection means coimecting said first and second means to enable said electrical 
appliance to be powered fix>m said power circuit 

The present invention is fiirtha* described hereinafter, by way of example, with roference to 
the accompanying drawings, in which: 
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Figure 1 is a side elevation of a preferred form of alarm according to the present 
invention; 

Figure 2 is a side elevation of the alarm of Figure 1 viewed in the direction of arrow 
A; 

5 Figure 3 is a further side elevation of the alarm of Figure 1 as sera in the direction 

of arrow B of Figure 2; 

Figure 4 is a block circuit diagram of a charging circuit for the alarm; 

Figure 5 is a circuit diagram of a reset circuit for the alarm; 

Figure 6 is a plan view of an alternative form of alarm according to the invention; 

10 Figure 7 is a sectional view along the line x-x of the alarm of Figure 6; 

Figure 8 is a sectional view along the line y-y of the alarm of Figure 6 and; 

Figure 9 is a circuit diagram of a sensitivity adjustment circuit for the alarm. 

In the below-described embodiment, the invention is described in relation to a smoke alarm. 
It will be appreciated, however, that the invention is equally applicable to an alarm for 
15 detecting other air pollutants such as carbon monoxide, radon or the like, or any forms of 
radiation. 

Figures 1 to 3 of the drawings show a preferred form of smoke alarm 10 which has a housing 
12 carrying a male bayonet fitting 14 at one axial end and a fernsie bayonet fitting 16 at the 
other axial end. The housing is generally circular in cross-section although any suitable 
20 shape of housing may of course be used. The bayonet fittings, 14, 16 are shown axially 
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aligned and whilst this is the preferred alignment it wUl be appreciated that the smoke alarm 
may have more than one female bayonet fitting 16 to accommodate several li|^ts» in i;(d]ich 
case they would not be axially aligned with (he male bayonet fitting 14 but would normally 
be equi-angularly spaced about the axis. 

S The male bayonet fitting 14 is intended for plugging into a suitable light fitting such as a 
conventional female bayonet fitting su^mded fix>m a ceiling rose whilst the bayonet fitting 
1 6 is intended to receive a convCT±ional light bulb. Whilst the fittings 14, 16 are shown as 
bayonet fittings it will be appreciated that any suitable fittings could be used such as, for 
example, screw-ttu'ead fittings or indeed a combination where the male fitting 14 may be a 
10 screw-thread fitting with the female fitting 16 being a bayonet fitting and vice versa. 

The housing 12 contains an ionisation chamber 1 8 and the main circuitry 20 of the smoke 
alarm. A piezo-electric buzzer 22 is provided as the audible alarm and power is siq>plied 
' fiiom a rechargeable battery 24, such as a lithium battery. A test button 26 is also provided 
for testing the smoke alarm. The bayonet fittings 1 4, 1 6 are interconnected by power supply 
lines (not shown) which allow a light bulb connected to the fitting 1 6 to be operated normally 
firom a remote light switch. However, the conventional circuitry of the smoke alarm also 
includes a charging circuit shown in Figure 4 which, whilst tiie light fitting is energised, 
powers the smoke alarm circuit and charges the rechargeable battery 24. It will be 
appreciated, therefore, that since the mains power to the alarm is provided by the "switched*' 
live coimection, no mains power will be supplied to the smoke alarm during periods when 
the lighting circuit is switched off. During such times, the smoke alarm is powered by the 
rechargeable battery 24. 

The charging circuit of Figure 4 has a transformer 30 connected to the power lines passing 
through the housing 12. The transformer 30 provides a 30v AC supply which is rectified and 
25 filtered by a rectifier/filter imit 32 and applied to a battery charging and monitoring circuit 
34. This in turn appUes a charging signal of typically 10.2 volts to the battery 24 to charge 
the battery. 



15 



20 



4 



wo 00/21047 



PCT/GB99/03326 



The battery in turn powers the smoke alann circuit 36. 

Alternatively, the batteiy may be a conventional, non-rechaiseable battery. In either case, 
the alarm could be powered by the battery when the lighting circuit is off and by the mains 
supply when the hghting circuit is on. Oth^wise, the batteiy could powcar the alarm at all 
S times. 

A reset circuit 38 is also provided for the smoke alarm circuit This is a typically 
convmtional circuit which is present on most smoke alarms. This circuit is also connected 
to the rectifier/filter unit 32 which provides power for the circuit 38. 

Referring now to Figure S, this shows a control circuit 40 which can be used to reset the 
1 0 smoke alarm. The circuit 40 has three flip-flops 42, 44, 46 which are arranged to provide an 
ou^ut which is high in response to three input pulses on terminal three of the first flip-flop 
42. Terminal three is connected to the output of the rectifier and filter unit 32 whilst terminal 
five of the flip-flop 42 is held high. The effect of this is that if the light switch providing 
power to the transformer 30 is flicked on and off rapidly three times the output of the counter 
1 5 circuit 48 formed by the flip-flops 42, 44, 46 goes high. 

The ou^ut of the counter circuit 48 drives a relay 50 through a pair of MOS field effect 
transistors 52, 54, the relay in turn applying a reset signal to a logic device 54 which may be 
included in the reset circuit 38 or external to the reset circuit 38 and controlling the reset 
circuit in order to reset the alarm 36. As an alternative to the relay 50, the output of transistor 
20 54 could be applied directly to the reset circuit 58 in order to reset the alarm. 

Whilst three "flicks" of the light switch are used to reset the alarm, it will be appreciated that 
this number may be varied and the time period during which the "flicks" must be effected 
can also be varied. In addition, a different number of "flicks" of the Ught switch could be 
used, through the logic device 54, to test the alarm or to perform an alternative function such 
25 as a change of mode of the alarm, for example to detect a different pollutant such as carbon 
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monoxide. 

As an alternative to the circuit of Figure 5 being actuated via a direct electrical signal fiom 
the charging circuit, it could be effected by way of a signal generated by a light sensor 
tripped by nq)id ON and OFF switching of ibe ligjit bulb. 

5 Where several smoke alanns according to the present invention are used in a number of 
diffeiCTt lig^t fittings they can be interconnected by way of an RF link. This would enable 
the resetting or testing of one, for exanople, to reset and/or test all of the smoke alarms which 
are so linked. This also enables an alarm which is triggered on detection of anoke to trigger 
other alanns via the RF link. 

1 0 Alternatively, a numb^ of alarms may communicate with each other by means of the mains 
neutral cable to which each alami is connected or by other means such as sonic signals. 

In a further embodimmt of smoke alarm according to the present invention, an escape light 
can be included in the housing of the alarm. 

The smoke alarm according to the present invention can also be included as an integral part 
15 of strip lighting or any other type of lighting. It may, for example, be combined wifli a 
normal light source such as a light bulb so as to be connected into a standard bayonet or 
screw fitting. Locking means may be provided on or associated with the male bayonet or 
screw fitting for locking the alarm into the light fitting such that it may be unplugged fix)m 
the fitting only by use of an appropriate tool such as a key or the like. This may prevent 
20 accidental discotmection of the alarm when replacing a light bulb, or the theft of a unit. 

The alarm may be built integrally within a ceiling rose or strip light fitting or even as an 
addition to track lighting. In this last case the smoke alarm need not be connected to a Ught 
source such as a light bulb but can be independently connected into the track lighting in the 
same manner as a conventional lighting connection. 
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Where the alaim is set to switch on a light in response to triggering of the alarm, the li^t can 
be a halogen or track light of low, DC voltage. 

It will be ^preciated that during normal opraation of the lighting circuit to which the alarm 
is connected, the bulb and the bayonet fitting may become relatively hot It is common for 
S the bayonet fitting in conventional lighting circuits to reach, or even exceed, temperatures 
of around 160°C. It is possible for the heat generated by the bulb and the bayonet fitting to 
be transmitted, either by convection or conduction, through the housing 12 and to the main 
circuitry 20. 

Such heating of the main circuitry may compromise the efiiciency or operation of the 
10 circuitry and this is particularly relevant to the rechargeable batt^ 24 which powers the 
circuitry. It can be shown that the life of such a rechargeable battery decreases as the battery 
temperature rises. It is essential, therefore, that the main circuitry, and particularly the 
battery, is prevented &om becoming averheatsd due to the high temperatures of the bulb and 
the bayonet fitting. 

IS It is preferable, therefore, to provide in the smoke alarm a means for isolating the main 
circuitry 20 and the battery 24 fix>m the heat genorated by the bulb and the bayonet fitting. 
Referring to figures 6-8, these show another embodiment of the present invention 
incorporating such isolating means. 

In this embodiment, the smoke alarm 10 has a core structure 60 in the form of a generally 
20 cylindrical tube 60. The tube 60 has a male bayonet fitting 62 at one axial end and a female 
bayonet fitting 64 at the other axial end. As in the previous embodiment, the male bayonet 
fitting 62 is plugged into a conventional female bayonet fitting suspended fix)m a ceiling rose 
and the female bayonet fitting 64 receives a conventional light bulb. The bayonet fittings 62, 
64 are intercoimected by power supply lines 66 which run axially within the tube 60. 

25 The tube 60 is preferably formed fix>m a material having good thermal conductivity, for 
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example copper or aluminium. This allows any heat gmerated in the bayonet fittings to be 
dispersed evenly along the length of the tube. 

The alarm 10 has a main housing 68 which, in this embodiment, has a cross-section being 
substantially elliptical and which houses the ionisadon chamber 1 8 and die main circuitry 20 
5 oftfae smoke alarm. Thehousing68hasaceatralap«ture70 which is of a greater diameter 
than the diam^er of the tube 60. The alarm 10 is arranged such that the main housing 6.8 
surrounds the tube 60 with the tube extending through the centre of the ^^ture 70. The 
housing 68 is spaced fix>m, and connected to, the external surface of the tube 70 by means 
of one or more connecting legs 72, thereby providing an annular air gap 73 between the 
10 housing and the tube. In this embodimeat, there are two connecting legs which are 
diametrically opposed across the aperture 70, although it will be ^preciated that more than 
two legs can be used. 

The connecting legs 72 are preferably of a material having a low thennal conductivity, such 
as a plastics material, and in addition are preferably hollow so as to enable them to carry 
1 5 cables 67 to supply electrical power, t^yped fix>m the power cables 66, to the main circuitry 
20 of the smoke alarm. 

It will be appreciated that this embodiment provides a thermally isolating air gap 73 between 
those parts of the ^paratus which are liable to be subjected to high temperatures, such as the 
bulb and the bayonet fittings, and the main circuitry 20 and the battery 24. This air gap 
20 allows heat to be convected away fiom these parts and reduces the heating of the main 
housing, and thus the battery and the main circuitry 20. 

It will be ^preciated that the isolation gap 73 provided between the tube 60 and the main 
housing 68 may be filled with a thermally insulating material, such as fibreglass or the like 
which may be wrapped around the tube 60 along cither all or part of its length. Alternatively, 
25 the isolating gap may be made larger by increasing the diameter of the aperture and 
increasing the length of the coimecting legs 72 which would allow both a thramally 

8 
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insulating material to be wr^ed around the tube 60 and still retain an air gap between the 
insulating material and the main housing 68. Obviously, the greato: the isolating giq>, the 
less heat will be conducted or convected to the main circuitry. 

As a further modification, the smoke alarm of the present invention, being interposed 
S between the ceiling rose and the bulb results in the bulb hanging somewhat lower than usual. 
If a conventional lampshade is used, the bulb may hang slightly below the lower rim of the 
lampshade. This is undesirable for many people for aesthetic reasons. The smoke alarm of 
the present invention may therefore be provided with attachment means for hanging a 
conventional lampshade directly fiom the main housing of the alarm. 

In Figure 6, the attachment means comprises two supports 74 located on the iq>per sur£Eu:e 
of the main housing 68 on eidier side of the aperture 70. Each si^ort 74 comprises two 
spaced apsat^ vertical pins connected by a cross bar such that each support takes the form 
substantially of a letter ^U**, The supporting arms of the conventional lampshade therefore 
rest on the supports which lowers the level of the lampshade such that the relative positions 
of the bulb and the lampshade are approximately &at of a convaitional lampshade/bulb 
arrangement This additionally allows a greater flow of air through the annular isolation gap 
73. 

During manufacture of the alarm, it is often the case that the battery supplied by the 
manufacturer may have a low charge. The alarm of the present invention is provided with 
20 circuitry which generates an audible warning Scorn the buzzer 22 when the charge of the 
battery falls below a certain level. If the battery provided by the manufacturer already 
contains a low charge, during shipping of the unit it is possible that the audible low charge 
warning is constantly generated. This can be inconvenient and can further reduce the charge 
on the battery. It is prefCTable, therefore, to provide means for discormecting, for example, 
25 the buzzer or the battery, from the circuitry during shipping. This may be achieved, for 
example, by providing a strip of non-conducting material such as polythene between either 
the buzzer or the battery and the circuit board. An end of the strip of non-conducting 
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material projects out of fho main housing of the alami such that it can be pulled and 
withdrawn fiiom between the buzzer and the circuit board prior to, or just afl^, insertion of 
the alarm into the ceiling rose light fitting. Once the alarm has been plugged into the lig^t 
fitting, the lighting circuitiy can be switched on such that a trickle charge is provided to the 
5 battery as described earlier, thereby to charge to the battery. 

An external sensitivity adjustment which is variable in discrete steps or continuously may 
also be provided on the alarm. Alternatively, to further reduce the degrading effect of heat 
on the performance and effectiveness of the main circuitry 20, in particular the detection 
10 circuitry, the sensitivity of the circuitry may be automatically adjustable such that as the 
t^pCTature of the circuitry rises, its sensitivity is increased. Thus any degradation in the 
performance of the detection circuitry is substantially compensated for by an increase in 
detector sensitivity. 

The automatic adjustment in the s^isitivity of the circuitry may be achieved by using, for 
1 5 example, the circuit of figure 9 which includes a thermistor (R6 in figure 9) having a large 
negative th^mal coefBcient of resistance. 

In a fiirther embodiment of the invention the smoke alarm may have a homing which carries 
a male fitting for engagement in a co-operating socket of a power circuit such as a domestic 

20 power circuit, and a female fitting for receiving a co-operating plug of an electrical appliance. 
Internal connection means within the housing would connect the two fittings together in 
order to allow power to flow fiiom the power circmt to the electrical appliance when these are 
connected via the smoke alarm. The construction of the smoke alarm would be similar to 
that shown in figures 1 to 3 with the exception that the fittings would be of a sufficiently high 

25 rating for the power circuit. 

The invention is not limited to a smoke alarm and is equally appUcable to an alarm for 
detecting methane, carbon monoxide, radon, heat or the like. 
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Claims: 

1 . An alaim for detecting radiation and/or air pollutants such as smoke, carbon monoxide 
or the like, the alarm having: 

detection means; 

first means for connection to a light fitting; 
second means for connection to a lig^t source; and 

electrical connection means for connecting said first means and said second means to enable 
said light source to be powoied fit>m said light fitting. 

2. An alarm according to claim 1 having housing means for housing said detection means 
and said electrical connection means. 

3. An alarm according to claim 1 or claim 2 wherein during periods of use of said light 
source, the alarm is powered by said light fitting. 

4. An alarm according to any preceding claim wherein during periods of non-use of said 
hght source, the alarm is powered by a battery contained within said housing means. 

5 . An alarm according to claim 4 wherein said battery is a rechargeable battery and the alarm 
includes charging means coupled to said electrical connection means for charging said 
battery. 

6. An alarm according to any preceding claim having control means responsive to the 
energising and de-energising of said light source a preset number of times over a preset time 
period to apply a reset signal to the alarm, thereby to reset said alarm in the event of an 
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accidental triggering thereof. 

7. An alarm according to any preceding claim having isolating means for thermally isolating 
said detection means and/or said batt^ fiom said electrical connection means, said light 
fitting and/or said light source. 

5 8. An alarm according to claim 7 wherein said isolating means comprises a tubular core 
structure having said first means at one end thereof and said second means at the other end 
thereof and wherein said housing means is arranged spaced fiom and surrounding said core 
to provide a g^ between said housing means and said core. 

9. An alarm according to claim 8 wherein said g^ contains a material having a low thermal 
10 conductivity. 

10. An alarm according to claim 8 or claim 9 wherein said housing means is supported on 
said isolating means by a plurality of connecting legs being formed of a material having a 
low thennal conductivity. 

11. An alarm according to any of claims 8 to 10 wherein said tubular core structure is 
15 formed of a material having a high thermal conductivity, such as copper. 

12. An alarm according to any preceding claim having means for testing said alarm. 

13. An alarm according to claim 12 wherein said means for testing comprises switch means 
on said housing means. 

14. An alarm according to claim 12 wherein said means for testing comprises control means 
20 responsive to energising and de-energising of said light source a preset number of times over 

a preset period to apply a test signal to the alarm thereby to test said alarm. 

12 
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15. An alarm according to any preceding claim having means tor ^ 
periods of non-use. 

16. An alarm for detecting radiation and/or air pollutants such as smoke, carbon monoxide 
or the like, coimectable in a lighting circuit and having control means responsive to the 
energising and de-raergising of said lighting circuit a preset number of times over a preset 
time period to qiply a res^ signal to said alarm thereby to reset said alarm in the event of ^ 
accidental triggering thereof 

17. An alarm system for a building for detecting radiation and/or air pollutants such as 
smoke, carbon monoxide or the like, said system comprising a plurality of alarms, each alarm 
being connectable in a lighting circuit, and means for enabling each said alarm to 
coimnunicate with the other alarms in said system ttiereby to allow testing, resetting and/or 
triggering of each alarm in response to testing, resetting and/or triggering of only one of said 
alarms. 

18. A syst^ according to claim 17 wherein said cormection means comprises circuitry 
located in each alarm for transmitting and receiving an electromagnetic signal thereby to 
enable communication between each alarm. 

1 9. A system according to claim 1 7 wherein said connection means comprises a neutral cable 
provided in said lightiag circuit. 

20. An alarm for detecting radiation and/or air pollutants such as smoke, carbon monoxide 
or the like, the alarm having: 

detection means; 

first means for connection to a socket of a power circuit; 
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second means for connection to an electrical appliance; and 

electrical connection means connecting said first and second means to enable said electrical 
sppliance to be powered from said power circuit. 

21 . An alarm according to claim 20 having housing means for housing said detection means 
and said electrical connection means. 

22. An alarm according to claim 20 or claim 21 wherein when said socket is turned on, the 
alarm is powered by said power circuit 

23. An alarm according to any of claims 20 to 22 wherein when said socket is turned off, the 
alarm is powered by a battery contained within said housing means. 

24. An alarm according to claim 23 wherein said battery is a rechargeable battery and the 
alarm includes charging means coupled to said electrical coimection means for charging said 
battery. 

25. An alarm according to any of claims 20 to 24 having means for resetting said alarm in 
the event of an accidental triggering thereof. 

26. An alarm according to any of claims 20 to 25 having isolating means for thermally 
isolating said detection means and/or said battery from said electrical cormection means, said 
power circuit and/or said electrical appliance. 

27. An alarm according to any of claims 20 to 26 having means for testing said alarm. 

28. An alarm according to claim 27 wherein said means for testing comprises switch means 
on said housing means. 
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29. An alarm according to any of claims 20 to 28 having means for disabling said alarm 
during praiods of non-use. 

30. An alarm according to any of claims 1 to 16 or claims 20 to 29 having means for 
adjusting the smsitivity of the alarm in response to a change in ambimt conditions. 
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